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(54) Decompression circuit 

(57) DesCTbed is a circuit 200 for applying a testing 
data to a DUT 30 for testing the DUT 30, comprising a 
buffer memory 210 for receiving and buffering a redun- 
dancy-free information as information which is substan- 
tially free of redundancy but might also comprise some 
redundant information to a certain extent a redundancy 
memory 230 for storing a redundancy information as 
information comprising a certain amount of redundancy, 
and a processing unit 220 for generating the testing 
data by processing the redundancy-free information in 



association with the redundancy information. 

Further described is a method for applying a testing 
data to the DUT 30 for testing the DUT 30, comprising 
the steps of receiving and buffering the redundancy-free 
information, fetching in accordance with the received 
redundancy-free information the redundancy informa- 
tion, and generating the testing data by processing the 
redundancy-free information in association with the 
redundancy information. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention generally relates to the appli- 
cation of a testing data to a device for testing the device. 

In most applications, integrated circuits (IC's) or 
other electronic devices are tested after production and 
before use. Fig. 1 shows a schematic diagram of a typi- 
cal testing unit 10. The testing unit 10 comprises a fes- 
ter 20 and a device under test (DUT) 30, which can be 
an IC or any other electronic device. The fester 20 com- 
prises a signal generating unit 40, a signal receiving unit 
50. and a signal analyzing unit 60. 

The DUT 30 receives a DUT input signal on a line 
70 from the signal generating unit 40 of the tester 20, 
processes those signals, and generates a DUT output 
signal, which again, is received by the signal receiving 
unit 50 of the fester 20 via a line 80. The signal analyz- 
ing unit 60 receives the DUT input signal, or a corre- 
sponding signal derived therefrom, on a line 90 from the 
signal generating unit 40, and the DUT output signal, or 
a corresponding signal derived therefrom, on a line 95 
from the 6ignal receiving unit 50. The signal analyzing 
unit 60 analyses those signals, e.g. by comparing the 
signals. The fester 20 can thus draw conclusions about 
the properties and quality of the DUT 30. 

ft is to be understood that for the sake of simplicity, 
the term 'line* as used herein refers to any kind of phys- 
ical connection. In several applications, the line will be 
implemented by more or less complex data busses. 

The DUT input signal and the DUT output signal are 
also called vector data and comprise one or more single 
individual vectors. Each individual vector represents a 
signal state which is either to be applied at the input of 
the DUT 30 or output by the DUT 30 at a given point in 
time. 

There are several testing methods known in the art 
to apply test data to the DUT 30. In a so called "parallel 
test', the DUT input data is applied at the inputs of the 
DUT 30 and the outputs thereof are observed. During a 
SCAN test states interna) of the DUT 30 can be 
changed or monitored directly. DUTs 30 that allow 
SCAN test need special storage devices which can be 
written in a serial fashion. They can also be read seri- 
ally. These special storage devices need more silicon 
area than normal storage devices (flip-flops). In order to 
reduce the additionally required area boundary SCAN is 
often implemented. Boundary SCAN devices only have 
wrrteable fip4lops at the inputs and outputs of the 
device. Boundary SCAN test is often used during a 
board test to directly change and monitor certain states 
at the boundaries of the DUTs 30 on a board. 

In several applications, the signal analyzing unit 60 
receives an expected DUT output signal from the signal 
generating unit 40 and compares that signal with the 
actual DUT output signal received by the signal receiv- 
ing unit 50. The expected DUT output signal represents 



the signal which is expected as DUT output signal in 
case the DUT 30 is working in the expected way. During 
the testing, the actually received DUT output signal is 
compared, e.g. continuously, with the expected DUT 

s output signal. If the signals do not match, the DUT has 
a functional failure and the test fails. 

Fig. 2 shows a typical circuit for the generation of 
the DUT input signal as known in the art. The DUT input 
signal is generated under control of a vector processor 

w 1 00. Similar to the processing of a program by a micro- 
processor, the vector processor 100 processes a 
sequence of commands, whereby on demand, data 
stored in a vector memory 1 10 can be fetched via a line 
120 and might needs to be suitably formatted. Everrtu- 

is ally, the DUT input signal is applied on line 70 to the 
DUT 30. The DUT input signal, or a signal derived 
therefrom comprising or representing the expected DUT 
output signals, is also applied on line 90. 

The vector memory 1 10 stores vector data compris- 

20 ing one or more vector sequences which can be any 
kind of data to be applied to the DUT 30. In most cases, 
the vector memory 110 is implemented by a semicon- 
ductor memory, such as a random access memory 
(RAM), allowing to flexibly and quickly change the con- 

25 tents thereof. The vector data is stored in the vector 
memory 110 at defined addresses. When the vector 
processor 100 applies a respective address word on 
line 120 to the vector memory 110, vector data corre- 
sponding to that address will be available at an output of 

so the vector memory 1 1 0 on line 1 20. This output vector 
data is further processed by the vector processor 100 
and might serve as DUT input signal - or as expected 
DUT output signal - for testing the DUT 30. 

The price of testers 20 strongly depends on the size 

as of the needed memory for storing the testing data for the 
DUT 30. Particularly when expensive semiconductor 
memory is employed, it is highly desirable to reduce the 
memory size needed. 

ft is known in the art that the size of the vector mem- 

40 ory 1 10 can be reduced by implementing suitable com- 
mands or instructions for the vector processor 100. It is 
made use of the fact that a stream of vector data for 
testing the DUT 30 might comprise one or more 
sequences of identical data. Each sequence of identical 

4S data is stored separately into the vector memory 110 
and can be called up on demand by applying suitable 
commands. The effective size of the vector memory 110 
can thus be reduced corresponding to the frequency of 
repeated sequences of identical data. 

so However, it has been found that this way to reduce 
the required size of the vector memory 110 also 
involves several disadvantages: 

1. Storing of the suitable commands or instructions 
55 also requires a certain amount of memory area. 

2. In case that several instructions reserve the 
physically identical part of the vector memory 110, 
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the number of vector sequences storaHe into the 
vector memory 110 is limited by the number of 
instructions. 

3. Also in case that several instructions reserve the 
physically identical part of the vector memory 1 10. 
instructions and vector sequences use the same 
memory and thus also have to use the same line, 
bus or data path. Therefore, instructions and vector 
sequences cannot be read (reading vector 
sequences from the memory by the vector proces- 
sor 100 is generally called vector generation) from 
the memory at the same time and new vector data 
cannot be generated while a new instruction is 
read. This causes interruptions in the vector data 
stream which have to be avoided because the DUT 
30 might behave differently, if the vector stream 
stops. A stop in the vector stream might cause tem- 
perature effects. In some cases (e.g., Phase 
Locked Loops - PLL - circuits, dynamic logic), the 
current state of the DUT 30 might be changed so 
that the DUT 30 might alter its states during the 
stop. 

4. In case that instructions occupy another physical 
memory, additional costs arise for the additional 
memory. 

5. A certain amount of repeated data sequences is 
required to achieve a significant improvement of the 
memory size. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide an 
improved testing unit with reduced memory size 
required. 

According to the invention, a circuit for applying a 
testing data to a DUT for testing the DUT comprises a 
buffer memory for receiving and buffering a redun- 
dancy-free information as information which is substan- 
tially free of redundancy but might also comprise some 
redundant information to a certain extent a redundancy 
memory for storing a redundancy information as infor- 
mation comprising a certain amount of redundancy, and 
a processing unit for generating the testing data by 
processing the redundancy-free information in associa- 
tion with the redundancy information. 

The invention is preferably embodied in a tester for 
testing the DUT comprising a signal generating unit for 
generating a DUT input signal for testing the DUT, a sig- 
nal receiving unit for receiving a DUT output signal from 
the DUT in reaction to the DUT input signal, and a signal 
analyzing unit for analyzing the DUT output signal in 
association with the DUT input signal, whereby the sig- 
nal generating unit comprises the circuit for applying the 
testing data to a DUT. 

The invention can also be applied as a method for 



applying the testing data to the DUT for testing the DUT. 
The method comprises the steps of receiving and buff- 
ering the redundancy-free information, fetching in 
accordance with the received redundancy-free informa- 

s tion a redundancy information, stored in the redundancy 
memory, and generating the testing data by processing 
the redundancy-free information in association with the 
redundancy information. 

According to one embodiment the redundancy 

10 information comprises information about the contents of 
such testing data which identically occurs several times 
without changes, and the redundancy-free information 
comprises information about the contents of such test- 
ing data which does not identically occur several times 

15 and information about the application of the redundancy 
information. 

According to another embodiment, the redundancy 
information comprises information about the contents of 
such testing data which occurs several times without 
20 substantial changes, and the redundancy-free informa- 
tion comprises information about the contents of such 
testing data which does not occur several times and 
information about the application of the redundancy 
information 

25 According to a further embodiment, the redundancy 
information comprises information about access proto- 
cols as used for accessing the respective DUT. 

According to yet a further embodiment, the redun- 
dancy-free information comprises information about the 

50 test to be performed, which is substantially independent 
of the DUT to be tested, and the redundancy informa- 
tion comprises DUT specific data, that is information 
about the specif ic DUT to be tested. 

The invention is preferably used in IC testers for 

36 testing integrated circuits. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and many of the attendant advan- 
40 tages of the present invention will be readily appreci- 
ated and become better understood by reference to the 
following detailed description when considering in con- 
nection with the accompanied drawings, in which: 

45 Fig. 1 shows a schematic diagram of a typical test- 
ing unit 10; 

Fig. 2 shows a typical circuit for the generation of 
the DUT input signal as known in the art; 

50 

Fig. 3 shows a schematic diagram of an embodi- 
ment of a signal generating unit 40 according 
to the invention; 

55 Fig. 4 shows a preferred embodiment of the 
decompression circuit 200; 

Fig. 5 shows an example for a specific device 
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cycle; 

Fig. 6 shows a preferred embodiment of the 
decompression circuit 200; 

Fig. 7 shows the embodiment of Fig. 6 in more 
detail. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 3 shows a schematic diagram of an embodi- 
ment of a signal generating unit 40 according to the 
invention. The signal generating unit 40 comprises the 
vector processor 100 connected to the vector memory 
110 via line 120. Further more, the signal generating 
unit 40 is connected via a line 170 to a decompression 
circuit 200, which again is connected via line 70 to the 
DUT 30 and line 90 to the signal analyzing circuit 60. 

ft is to be understood that the vector processor 1 00 
and the vector memory 110 as used in the embodi- 
ments according to the invention might be physically 
identical with the vector processor 100 and the vector 
memory 1 10 as used according to Fig. 2, however, fulfil 
different functions and are loaded with different data. 

Fig. 4 shows a preferred embodiment of the decom- 
pression circuit 200. The decompression circuit 200 
comprises a buffer memory 210, a processing unit 220, 
and a redundancy memory 230. The buffer memory 210 
has an input at line 170 and an output thereof is con- 
nected via a line 240 to the processing unit 220. The 
processing unit 220 again is coupled via a line 250 to 
the redundancy memory 230, via line 70 to the DUT 30, 
and via line 90 to the signal analyzing circuit 60. It is to 
be understood that the decompression circuit 200 
according to the invention receives an input signal on 
line 170 which can be a signal either from the vector 
processor 1 00 or from any kind of source emitting suita- 
ble signals for the decompression circuit 200. The 
invention is therefore not limited to the usage of the vec- 
tor processor 1 00 and the vector memory 1 1 0 for apply- 
ing the input signal on line 170. Any source applying 
suitable input signals on line 170 may serve the pur- 
poses of the invention. 

The invention makes use of the fact that any infor- 
mation required for testing the DUT 30 comprises 
redundancy information, which is information compris- 
ing a certain amount of redundancy, and redundancy- 
free information, which is information substantially free 
of redundancy but might also comprise some redundant 
information to a certain extent. The separation into 
redundancy information and redundancy-free informa- 
tion depends on the actual application and may not be 
perfectly accomplished in some cases. 

Redundancy in the information needed for generat- 
ing the vector data required for testing the DUT 30 can 
result, e.g., from repeating certain sequences of vector 
data without any changes, from repeating certain 
sequences of vector data with a certain amount of 



changes such as varying certain data, from using spec- 
ified access protocols for accessing the DUT 30, and/or 
from dividing the information in test specific data and 
DUT specific data. In any case, information which is 

5 specific for one or more sequences of vector data, 
which represents only changes between one or more 
successive sequences of vector data, or which repre- 
sents only test specific data or DUT specific data can be 
separated as redundancy-free information. Information 

10 which is not specific for that sequences of vector data, 
which is substantially not changed during successive 
sequences of vector data, or which does not represent 
only test specific data or DUT specific data can be sep- 
arated as redundancy information. 

is The separation of information required for testing 
the DUT 30 into redundancy information and redun- 
dancy-free information can be accomplished, ag. by 
analyzing - prepared - sequences of vector data to be 
applied to the DUT 30, or by dividing the information 

20 already during the generation of the vector data. In the 
former case, prepared sequences of vector data are 
analyzed, e.g. by comparing successive sequences of 
vector data, redundant information within the 
sequences is extracted as redundancy information, and 

25 the remaining data and additional information about the 
redundancy information within the sequences of vector 
data is defined as redundancy-free information. In the 
latter case, information about successive sequences of 
vector data, access protocols, and/or test specif ic data 

so or DUT specific data must already be present during the 
generation of the vector data. The separating in both 
cases can be executed either manually or automatically 
by means of suitable tools, such as software programs. 
The separating may be executed *on-line\ i.e. just 

ss before applying the sequences of vector data to the 
DUT 30, or may be prepared before an application, e.g. 
as stored data files. 

According to the invention, the redundancy informa- 
tion is stored into the redundancy memory 230, 

40 whereas the redundancy-free information is provided as 
input signal on line 170 for the decompression circuit 
200. The redundancy-free information can e.g. be 
stored into the vector memory 1 10 or in other suitable 
memories. 

45 In one embodiment, the redundancy information 
comprises information about the contents of such 
sequences of vector data which identically occur sev- 
eral times without changes. The redundancy-free infor- 
mation comprises information about the contents of 

so such sequences of vector data which do not identically 
occur several times. The redundancy-free information 
further comprises information about the application of 
the redundancy information within the sequences of 
vector data to be applied to the DUT 30, e.g . information 

55 when and how often a certain sequence of vector data 
has to be repeated. 

In another embodiment the redundancy informa- 
tion comprises information about the contents of such 
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sequences of vector data which occur several times 
without substantia] changes. The redundancy-free infor- 
mation comprises information about the contents of 
such sequences of vector data which do not occur sev- 
eral times. The redundancy-free information further 
comprises information about the application of the 
redundancy information within the sequences of vector 
data to be applied to the DUT 30, e.g. information when 
and how often a certain sequence of vector data has to 
be repeated, and information representing the changes 
between such sequences of vector data which occur 
several times, however, with some changes. 

In a further embodiment it is made use of the fact 
that in most testing applications, more or less complex 
access protocols for accessing the DUT 30 are used. In 
that embodiment, the redundancy information mainly 
comprises information about the access protocols as 
used. The access protocols, e.g. read or write 
accesses, are specific and always the same for each 
DUT 30. For each access onto the DUT 30, a certain 
sequence of vector data is required. The access proto- 
cols normally require a sequence of certain defined sig- 
nals, such as control signals, address signals, and data 
signals, which are to be applied to the DUT 30 over a 
certain number of fester cycles. The fester cycle is, in 
most cases, defined by a clock signal used for testing 
the DUT 30. 

A specific access onto the DUT 30 requiring one or 
more specific sequences of vector data is called a spe- 
cific dance cycle. During a specific device cycle, the 
control signals, address signals, and data signals gen- 
erally only vary little from the preceding vector data or 
sequence thereof to the following. 

Fig. 5 shows an example for a specific device cycle. 
It can be seen, that a signal CONTROL 1 and a signal 
CONTROL 2 follow a fixed scheme determined by the 
respective access protocol. A signal DATA and a signal 
ADDRESS which can be set at a time TO might first be 
changed at a time T0+6T. The device cycle as shown in 
Fig. 5 from TO to T0+6T has a length of 6T. The shape 
of the signals CONTROL 1 and CONTROL 2 is not 
dependent on the respective signals DATA and 
ADDRESS during that device cycle. Within that specific 
device cycle, only the DATA and ADDRESS signals con- 
tain information free of redundancy, or said in other 
words, information that is not covered by the access 
protocol. 

In a further embodiment, the separation of the vec- 
tor data is accomplished by providing information about 
the test to be performed, which is independent of the 
actual DUT 30 to be tested, as the redundancy-free 
information. The redundancy information, in contrast 
thereto, comprises DUT specific data, that is informa- 
tion about the specific DUT 30 to be tested. This allows 
to use the same test specific data for a plurality of differ- 
ent DUTs 30, or accordingly, to use the same DUT spe- 
cific data for a plurality of different tests. The 
redundancy-free information which provides the test 



specific data might be stored into the vector memory 
110, and the redundancy information which provides 
the DUT specific data is stored in the redundancy mem- 
ory 230. The redundancy memory 230 with the stored 

5 DUT specific data behaves like a DUT specific 'diction- 
ary which is used by the processing unit 220 for 'trans- 
lating' the test specific information into the required 
vector data for actually testing the DUT 30. 

It is to be understood that the possibilities to divide 

io the information into redundancy information and redun- 
dancy-free information can be combined and are not 
limited to the given embodiments. 

The invention allows to reduce the size of the vector 
memory 1 10 by a factor dependent on the proportion of 

is the redundancy-free information to the redundancy 
information within the vector data. The additional mem- 
ory size required for the redundancy memory 230 also 
depends on the amount of redundancy information, e.g. 
determined by the used access protocol. The memory 

20 size for the vector memory 110 and the redundancy 
memory 230 in total will be, in most cases, much 
smaller than the memory size required for the vector 
memory in the art. 

The buffer memory 210 receives the redundancy- 
's free information on its input on line 170, e.g. from the 
vector processor 100. The redundancy-free information 
contains information about sequences of vector data 
which are to be applied as the vector data stream to the 
DUT 30 and to the signal analyzing unit 60. The 

so processing unit 220 reads the redundancy-free informa- 
tion buffered in the buffer memory 210 and generates 
the sequences of vector data corresponding thereto. 
The processing unit 220 combines the redundancy-free 
information with redundancy information stored in the 

36 redundancy memory 230, corresponding to the respec- 
tive redundancy-free information. The processing unit 
220 further assembles the read out sequences of vector 
data to a vector data stream. The vector data stream is 
applied by the processing unit 220 as DUT input signal 

40 on line 70 to the DUT 30. The processing unit 220 also 
applies the vector data stream on line 90 to the signal 
analyzing unit 60, either directly as the DUT input signal 
or as a signal correspond ng to the DUT input signal, 
e.g. as the expected DUT output signal. 

45 In case that the redundancy information comprises 
information about the access protocols, the redun- 
dancy-free information may comprise so-called device 
cycle codes representing the information about 
sequences of vector data which are to be applied as the 

so vector data stream to the DUT 30 and to the signal ana- 
lyzing unit 60. The processing unit 220 reads the device 
cycle codes buffered in the buffer memory 210 and gen- 
erates the sequences of vector data. Corresponding to 
the respective device cycle codes, the processing unit 

55 220 combines redundancy-free information within the 
device cycle code with redundancy information stored in 
the redundancy memory 230. and assembles the read 
out sequences of vector data to the vector data stream. 
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The redundancy memory 230 contains a certain 
number of entries. Each entry at least comprises a 
description of a respective vector sequence and the 
coded length of the vector sequence. The entries can 
be dynamically stored within the redundancy memory s 
230, so that the entries can even be changed during a 
running test Preferably, the redundancy memory 230 is 
implemented as a semiconductor memory such as a 
RAM. 

Due to the separation into redundancy information 
and redundancy-free information, the data rate - that is 
the number of information per time unit - might differ 
from line 170 to the tines 70 and 90. On line 170, only 
the redundancy-free information is applied, whereas on 
lines 70 and 90 the processing unit 220 applies the vec- 
tor data comprising as well the redundancy-free infor- 
mation as the redundancy information. 

The DUT input signal on line 70 applied to the DUT 
30 needs to be at a constant data rate. The vector 
stream must be without breaks and 'hiccups', because 
the DUT 30 might behave differently otherwise (e.g., 
thermally or dynamically different, PLL state changes). 
'Differently' means that there might be a difference 
between a simulation and a test. Often a simulation con- 
stitutes the source for the vector data to be applied to 
the DUT 30. Since testing involves very complex proc- 
esses and occurrences, it is generally tried to minimize 
possible unknown effects. The sequences of vector data 
read out from the redundancy memory 230 might differ 
in length and number from one redundancy-free infor- 
mation applied to the buffer memory 21 0 to the next, so 
that also the data rate on lines 70 and 90 might differ. 

The processing unit 220 preferably reads out the 
buffer memory 210 when new valid redundancy-free 
information appears and generates thereof the corre- 
spontfng vector data. The content and the length of the 
generated vector data have to be definitely determined 
by the respective redundancy-free information. 

In order to control the data rate of the vector data on 
lines 70 and 90, the processing unit 220 controls the 
data rate on line 240, or in other words, the rate for read- 
ing out the buffer memory 210. This is preferably 
accomplished by a control signal applied from the 
processing unit 220 on line 240 to the buffer memory 
210. The buffer memory 210 in combination with the 
processing unit 220 thus buffers the different data rates 
between line 170 and lines 70 and 90. In some cases, 
the buffer memory 210 might also be incorporated into 
the processing unit 220. 

The invention allows to reduce the memory size 
required for applying the vector data. Or, in other words, 
with a given memory size, more vectors can be virtually 
stored. 

The invention also allows to decode data vectors 
received on line 170 to different data vectors to be 
applied on lines 70 and/or 90 by means of the redun- 
dancy memory 230, whereby the redundancy memory 
230 serves as a decoding dictionary. 



Fig. 6 shows a preferred embodiment of the decom- 
pression circuit 200. The decompression circuit 200 is 
implemented as a part of a CMOS VLSI circuit wherein 
the buffer memory 210 is implemented as a FIFO (first 
in first out) memory and the redundancy memory 230 as 
a RAM. The decompression circuit 200 is clock-riven 
and each code word used within the decompression cir- 
cuit 200 or applied thereto may be represented by a six 
bit word. 

On line 170, which is implemented as a data bus, 
the buffer memory 210 receives a data signal DATAJN 
a validation signal VALID J N, and a control signal 
CTRLJN. Lines 240 and 250 are implemented as a 
joint data bus also comprising a data line DATA, a vali- 
dation line VALID, and a control line CTRL A valid data 
word in the buffer memory 210 is indicated by the vali- 
dation signal VALID. When the processing unit 220 finds 
a valid data word in the buffer memory 2 1 0, the process- 
ing unit 220 reads out the last stored data words in the 
buffer memory 210 via the data line DATA. Correspond- 
ing to the contents of the read out data word, the 
processing unit 220 fetches respective data vectors 
stored in the redundancy memory 230 by means of the 
control line CTRL and the data line DATA. This is indi- 
cated by the arrows between the processing unit 220 
and the redundancy memory 230 showing the 
exchange of information between the processing unit 
220 and the redundancy memory 230. The processing 
unit 220 signals an address signal ADDRESS and a 
readAwite control signal RW_CTRL to the redundancy 
memory 230 and receives corresponding thereto the 
requested data DATA and the length LENGTH thereof 
from the redundancy memory 230. 

The processing unit 220 assembles one or more 
data vectors based on the redundancy-free information, 
as provided by the current data word read out from the 
buffer memory 210, and based on the data fetched from 
the redundancy memory 230 in accordance with the 
current data word. The one or more data vectors are 
applied as a signal DATAjOUT on lines 70 and 90 which 
are embodied as a joint data bus. The data word read 
out from the buffer memory 210 might only comprise 
addresses of respective data vectors stored in the 
redundancy memory 230, causing the redundancy 
memory 230 to behave like a dictionary. However, the 
data word read out from the buffer memory 210 may 
also comprise additional data The processing unit 220 
assembles the data vectors to a substantially continu- 
ous vector data stream. 

When the current data word in the buffer memory 
210 has been worked off and in case a successive data 
word is valid in the buffer memory 210. the processing 
unit 220 reads out the successive data word and 
assembles respective data vectors in accordance with 
that newly read out data word. Further signal lines as 
shown in Fig. 6 such as a STOP signal, a RESET signal 
a CLOCK signal, a VAUD_OUT signal, and a 
CTRL_OUT signal, are used in order to control the 
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decompression circuit 200 and to communicate with 
other units. 

Fig. 7 shows the embodiment of Fig. 6 in more 
detail. For the sake of processing speed, the redun- 
dancy memory 230 comprises two RAM memories 
RAMI and RAM2. Two data words stored in the buffer 
memory 210 are processed together in parallel. The 
processing unit 220 is embodied by a state controller for 
controlling the reading out of the buffer memory 210 and 
the fetching of data stored in RAMI or RAM2 of the 
redundancy memory 230. An assembler within the 
processing unit 220 receives the read out data from the 
buffer memory 21 0 and the fetched data from the redun- 
dancy memory 230 and assembles thereof the corre- 
sponding data vectors. A shifter within the processing 
unit 220 matches possible delays of the data vectors 
applied on lines 70 and 90 with other external units. 

When this state controller finds a valid data word in 
the buffer memory 210. the state controller controls the 
data fetching from RAMI and RAM2 in accordance with 
the read out data word. The state controller controls the 
assembling of the data vectors by the assembler 
dependent on the length of the fetched data from the 
redundancy memory 230 provided as length information 
to the state controller. Dependent on the entire length of 
a sequence of data vectors generated according to a 
read out data word from the buffer memory 210. the 
state controller either stops or calls up a successive 
data word stored in the buffer memory 210. 

Reference Table for 20-97-009 

testing unit 10 
tester 20 
DUT30 

signal generating unit 40 
signal receiving unit 50 
signal analyzing unit 60 
line 70 
line 80 
line 90 

vector processor 100 
vector memory 110 
line 120 
line 170 

decompression circuit 200 
buffer memory 210 
processing unit 220 
redundancy memory 230 
line 240 
line 250 

Claims 

1 . A circuit (200) for applying a testing data to a DUT 
(30) for testing the DUT (30). comprising: 

a buffer memory (21 0) for receiving and buffer- 



ing a redundancy-free information as informa- 
tion which is substantially free of redundancy 
but might also comprise some redundant infor- 
mation to a certain extent; 

5 

a redundancy memory (230) for storing a 
redundancy information as information com- 
prising a certain amount of redundancy; and 

10 a processing unit (220) for generating the test- 

ing data by processing the redundancy-free 
information in association with the redundancy 
information. 

is 2. A tester (20) for testing a DUT (30). comprising: 

a signal generating unit (40) for generating a 
DUT input signal for testing the DUT (30); 

20 a signal receiving unit (50) for receiving a DUT 

output signal from the DUT (30) in reaction to 
the DUT input signal; and 

a signal analyzing unit (60) for analyzing the 
2S DUT output signal in association with the DUT 

input signal; 

characterized in that the signal generating unit 
(40) comprises: 

30 a buffer memory (210) for receiving and 

buffering a redundancy-free information as 
information which is substantially free of 
redundancy but might also comprise some 
redundant information to a certain extent; 

55 

a redundancy memory (230) for storing a 
redundancy information as information 
comprising a certain amount of redun- 
dancy; and 

40 

a processing unit (220) for generating the 
testing data by processing the redun- 
dancy-free information in association with 
the redundancy information. 

45 

3. A method for applying a testing data to a DUT (30) 
for testing the DUT (30). comprising the steps of: 

receiving and buffering a redundancy-free 
so information as information which is substan- 

tially free of redundancy but might also com- 
prise some redundant information to a certain 
extent; 

55 in accordance with the received redundancy- 

free information, fetching a redundancy infor- 
mation, as information comprising a certain 
amount of redundancy, stored in a redundancy 
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memory (230); and 

generating the testing data by processing the 
redundancy-free information in association 
with the redundancy information. s 

4. The circuit (200) of claim 1, or the tester (20) of 
claim 2, or the method of claim 3, wherein: 

the redundancy information comprises infor- 10 
mation about the contents of such testing data 
which identically occurs several times without 
changes; and 

the redundancy-free information comprises is 
information about the contents of such testing 
data which does not identically occur several 
times and information about the application of 
the redundancy information. 

20 

5. The circuit (200) of claim 1, or the tester (20) of 
claim 2, or the method of claim 3, wherein: 

the redundancy information comprises infor- 
mation about the contents of such testing data 2s 
which occurs several times without substantial 
changes, and 

the redundancy-free information comprises 
information about the contents of such testing so 
data which does not occur several times and 
information about the application of the redun- 
dancy information 

6. The circuit (200) of claim 1, or the tester (20) of ss 
claim 2, or the method of claim 3. wherein the 
redundancy information comprises information 
about access protocols as used for accessing the 
DUT(30). 

40 

7. The circuit (200) of claim 1, or the tester (20) of 
claim 2, or the method of claim 3, wherein: 

the redundancy-free information comprises 
information about the test to be performed, 45 
which is substantially independent of the DUT 
(30) to be tested, and 

the redundancy information comprises DUT 
specific data, that is information about the spe- so 
cific DUT (30) to be tested. 

8. Use of the circuit (200) of claim 1 in an IC tester 
(20). 
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